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ABSTRACT
Granulomas are susceptible to infrequent finding in bone marrow biopsies and may be associated with a broad spectrum of infectious 
and non-infectious disorders. The incidence of bone marrow granulomas is reported in 0.3% to 3% of bone marrow biopsies with 
tuberculoid granulomas constituting 6% to 48% of cases. Here, we report the case of a 17-year-old boy with a history of fever (pyrexia 
of unknown origin). There was no organomegaly and lymphadenopathy with incidental tuberculoid granuloma on bone marrow biopsy.
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Bone marrow examination is an important diagnostic tool to evaluate various disorders including both neoplastic and non-neoplastic hematological diseases. It is helpful in the diagnosis 
of hematological malignancies, granulomatous infections, Kala-azar, 
Human immunodeficiency virus infection (HIV), other granulomatous 
disorders and hemolytic states. Granuloma is a relatively common 
finding of bone marrow biopsies and can be caused by a spectrum of 
underlying infectious and non-infectious disorders. 
Many diseases have been implicated in the formation of 
granulomas like tuberculosis, fungal, sarcoidosis, Q fever, etc. 
in the bone marrow but they are not specific and do not usually 
show characteristic features that typify a specific diagnosis [1]. 
The incidence of bone marrow granulomas (BMGs) is reported in 
0.3% to 3% of bone marrow biopsies with tuberculoid granulomas 
constituting 6% to 48% of cases. BMGs caused by TB indicate an 
advanced stage with high mortality in TB patients [2]. We report the 
case of a 17-year-old boy with pyrexia of unknown origin (PUO) 
and incidental tuberculoid granuloma on bone marrow biopsy.
CASE REPORT
A 17-year-old male patient presented with complaints of fever, 
generalized body aches and headache from the last 4 months. 
Fever was of low-moderate grade, recorded up to 101 degrees 
Fahrenheit, not associated with chills or rigors and used to relieve 
with medications. History of loss of appetite was present with a 
history of loss of weight. There was no history of cough with any 
expectoration. Family history reveals that his elder brother had 
tuberculosis and was on anti-tubercular treatment (ATT). 
On examination, his vitals were stable with a blood pressure 
of 110/70 mmHg, pulse rate of 80/min and respiratory rate 
of 12/min. He had only pallor. There was no evidence of 
hepatosplenomegaly and any lymphadenopathy. Mantoux test 
of the patient was negative and the chest X-ray was normal, so 
tuberculosis was excluded. He was then treated on the lines of a 
suspected autoimmune disease with steroids, on which he showed 
no response. His hemogram was as follows: hemoglobin-9.5g%, 
total leukocyte count (TLC)-8000/mm3, platelet count-450,000/
mm3, differential leukocyte count-polymorphs-80%, 
lymphocytes-10%, monocytes-02%, and eosinophils-nil.
A bone marrow examination was performed as workup of 
PUO despite negative blood and urine cultures. The bone marrow 
aspirate was normocellular for age. The erythroid series showed 
normoblastic maturation with megaloblastic change. The myeloid 
and megakaryocytic series were unremarkable. The bone marrow 
biopsy showed few epithelioid cell granulomas with foreign 
body giant cell reaction and foci of necrosis. No fungal bodies 
or atypical cells were identified (Fig. 1). The biopsy section was 
then stained with Ziehl Neilson (ZN) stain (20%) which was 
positive for acid-fast bacilli (Fig. 2). 
Hence, a diagnosis of tuberculosis of bone marrow was given. 
The patient was started on ATT (Isoniazid 5mg/kg, Rifampicin 
10mg/kg, Pyrazinamide 25mg/kg, Ethambutol 15mg/kg for 
2 months intensive phase followed by Isoniazid, Rifampicin, 
Ethambutol for the next 4 months in continuation phase).
DISCUSSION 
Making an exact etiological diagnosis is essential in clinical 
strategy. In general, non-invasive samples which are easy to 
access, for example, saliva, sputum, serum, plasma, blood, urine, 
tissue, fecal water, or feces, commonly meet the need in diagnosis 
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with most of the diseases [3]. However, a bone marrow biopsy 
is also feasible and even needful on some occasions, such as the 
FUO or hematological abnormality, to identify an underlying 
disorder. Bone marrow granuloma is one such finding on bone 
marrow biopsy which can help diagnose unrelated diseases 
including malignant lesions; viral, bacterial and fungal infections, 
autoimmune diseases, drugs and sarcoidosis [1].
Beckers D et al in their study stated that epithelioid granulomas 
are found in less than 1% of bone marrow samples [4]. The 
incidence of BMG is reported in 0.3% to 3% of bone marrow 
biopsies [5]. Hugo L et al in 2013 and Kejriwal et al in 2001 
also found infections to be the most common cause followed by 
neoplasms and connective tissue diseases for granulomas in bone 
marrow [4,6].
Sarcoidosis is one of the most frequent causes of BMG. 
It is responsible for 3% to 32% of the cases of bone marrow 
granuloma, the average being around 10%. Typhoid fever 
is another common cause of bone marrow granuloma. 
Chronic granulomatous inflammation was the most common 
finding on bone marrow biopsies and was associated with 
hemophagocytosis [7]. Fibrin-ring granulomas, once thought 
to be characteristic of Q fever, can be seen in patients with 
Hodgkin’s disease, cytomegalovirus (CMV), Epstein-Barr 
virus (EBV) infection, Hepatitis A, Giant cell arteritis and 
leishmaniasis. Brucellosis is also a frequent and well-
established cause for BMGs found in 28% to 68% of cases 
[8]. Tuberculosis is one of the most frequent causes of BMG 
as it constitutes 6% to 48% of cases [1]. In cases of miliary 
tuberculosis, 33% to 100% of bone marrow biopsies show 
granulomas. Yet, caseation necrosis is uncommon (29%) and 
the presence of acid-fast bacilli by the ZN stain is rare [2]. The 
lowest recovery of organisms by culture was from the bone 
marrow (15%) as compared with the sputum (78%) [9]. BMG 
caused by TB indicates an advanced stage with high mortality 
in TB patients [8]. However, a bone marrow biopsy remains 
an important examination in the patients of fever of unknown 
origin [10], especially in immunocompromised patients [11].
CONCLUSION
Bone marrow aspiration and biopsy are very helpful in the 
diagnosis of granulomatous lesions in the bone marrow which can 
be elemental to diagnose cases of PUO. The histologic finding of 
a BMG; although rarely pathognomonic, points towards a well-
known spectrum of diseases. Consideration of the clinical data 
and communication between the pathologist and primary care 
physician should help clarify the cause. 
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Figure 2 : Microphotograph of ZN stain (20%) depicting Acid fast 
bacilli (100x).
Figure 1: Microphotograph of H&E stain depicting granuloma 
with necrosis (40x).
